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5^rj) no; | 

/translation="MGSVLSTDSGKSAPASATARALERRRDPELPVTSFDCAVCLEVL 

HQPVRTRCGHVFCRSCIATSLKNNKWTCPYCRAYLPSEGVPATDVAKRMKSEY 
KNCAE 

CDTLVCLSEMRAHIRTCQKYIDKYGPLQELEETAARCVCPFCQRELYEDSLLDHC 
ITH 

HRSERRPVFCPLCRLIPDENPSSFSGNLIRHLQVSI-TTLFYDDFIDFNIIEEALIRRVL 



DRSLLEYVNHSNTT" 



figure I 8 



S&O ZD NO 2- 



AGCGGAGGTCATTTTTGCAGCTTATTGTGATGACAACAGTGGAGGATGGTC 

TTCCACTTCACCTTAAAAGCGGCTGTTCTCTGATTATCATTAAGCATGGCCA 

CGCCCGCACTTAACTTCTGACAGTGGGGAAAGCAGCTGTGTGTGATAGCTT 

GGAAGGTTTACTGCTGCCTCAAGTCCTCTTCTCTGCAGTTGAGGTTTCAGGT 

TTCAATCCTCCCAATACCACAAGACAGAGCACGGGGCGGCTGCCGCCTCC 

GCCTCCGCGCCTTAACCTAGGCGGCTTGCCGAAGATCTCAGCCCCGCGGC 

CGCGCGCTCGCCCTGCCCTAGACCAGGGTTGGGCGCAGCGGCGGAGGTG 

GCTTCTGGGCTGCGCGAGCTGGGAGAGCTGGGAGGCGGCGATCGCAGCT 

GGGCCGGGACTTCCTTCCTCCACCGCACGGCAACAAAACAACCCTGCGGC 

AGGCACTGAGTGCTTCGCAGCTGTCTGGGCGAGAGGCACAGCGATGGGCT 

CCGTGCTGAGCACCGACAGCGGCAAATCGGCGCCCGCCTCTGCCACCGCG 

CGGGCCCTGGAGCGCAGGAGGGACCCGGAGTTGCCCGTCACGTCCTTCG 

ACTGCGCCGTGTGCCTTGAGGTGTTACACCAGCCTGTCCGGACCCGCTGC 

GGCCACGTATTCTGCCGTTCCTGTATTGCTACCAGTCTGAAGAACAACAAGT 

GGACCTGTCCTTATTGCCGGGCATATCTTCCTTCAGAAGGAGTTCCAGCAA 

CTGATGTAGCCAAAAGAATGAAATCAGAGTATAAGAACTGCGCTGAGTGTG 

ACACCCTGGTTTGCCTCAGTGAAATGAGGGCACATATTCGGACTTGTCAGA 

AGTACATAGATAAGTATGGACCACTACAAGAACTTGAGGAGACAGCAGCAA 

GGTGTGTATGTCCCTTTTGTCAGAGGGAACTGTATGAAGACAGCTTGCTGG 

ATCATTGTATTACTCATCACAGATCGGAACGGAGGCCTGTGTTCTGTCCACT 

TTGCCGTTTAATACCCGATGAGAATCCAAGCAGCTTCAGCGGCAATTTAATA 

AGACATCTGCAAGTTAGTCACACTTTGTTTTATGATGATTTCATAGATTTTAA 

TATAATTGAGGAAGCTCTTATCCGAAGAGTCTTAGACCGGTCACTTCTTGAA 

TATGTGAATCACTCGAACACCACATAATTTTATTAAAACGAAGGGAAAAGGG 

ACCACTGAATTGCACCATTTAAGATGCTGCTTGAACAAATGGGAGGGAAGTT 

GTCAATGATTGATGGGCAAAAATGTACAACACAGTTATGTGTTTGTCCATGT 

TTATTGTTATAGTGCATTTAAAAACTGCTTTAATTTTAATGGTTTAAATCTGTT 

TTACATCCTTGAGATTCTTACACATCTAACAACAAAAAAAATTATCTACATCA 

GTCATTGTTACATGGAAAAGACAGGTGGTAGGCAAGTAGGTGGAGGATCTC 

G G TTTG C AAATTAG AT AATACTCTGTGT ATAATG CT AC AT ATC AAT AACT ACC 

ATCATGGTTAGGCACGATAACTAATCTTTGTTCTGTGTAAAAAAATATGGAGA 

GTGAAACAAAGTGCAGACATTCAAAGAAATAAGAAATCTGCTCCAATGCTCT 

TGTTCTAATCTCTAATAGGTTAACGTTAATAATCTTGTATGGGAGTTGGAAAG 

GAAAATTTTGGAAGTCAAGAAAGTCCATTTAGGCCGGACGCGGTGGCTTAC 

GCTTGTAGTCCCAGCACTTTGGGAGGCTGAGGCAGGCGGATCACAGGGTC 

GGGAGTTCGAGACCAGCCTGGCCAACACTGGTCTCTGTGAAACTCCGTCTC 

TACTGAAAATGCAAAGATTGGCTGGACGTGTTGGCGGGCATCTGTGATACC 

AGCTACTTGGGAGGCTGAGGCAGAAGAATCGCTTGAGCCCGGGAGGCGGA 

GGTTGCAGTGAGCTGAGATCGCGCCAGTACACTCCAGCCTGGGTAACAGA 

GCTAGACTCCATCTCAAAAAAAAAAAAAAAAAAA 



C 



1 ac.lctg.ca g.ggggaaag cagc.g.gtg lga.agc.lg gaaggt.tac tgclgcctca 

«, ^ 2 tcfgcagug ' CCCMUCCa C8agaCaga8 , , 

, 2, c ggggcgg ctgccgcctc cgcctccgcg ccttaaccta ggcggct.gc cgaaga.clc 

8 ag cgcgg ccgcgtgcc gccclgccc, agaccaggg. Igggcgcagc ggcggagg.g 
g^lg go igciigc. Sggagagcg ggaggcggcg a.cgcagct, ^ac, 
301 icct.cctcc accgcacggc aacaaaacaa cccgcggca ggcaclgag. 
361 .etcgggcg agaggcacag cgatgggclc cgtgclgagc accgacagcg gcaaa.cggc 
42 gt g - gccaccgcgc gggccc.gga gcgcaggagg gacccggag, tgcccg cac 
4 gtccucgac tgcgccg.g. gcdgaggt g.-ccag cctgtccgga cccg«gcgg 
541 Lcgtatlc tgccgttcc, gla.tgctac cagtc.gaag aacaacaagl ggacdgtcc 

601 Itattgccgg gcatalcllc cl.cagaagg agltccagca ac.gatg.ag ccaaaag a. 

2 aaaUag talaagaac gcgc.gaglg Igacaccclg gltlgcclea , .gaaa gag 
721 ggcaca.au cggactlglc agaaglaca. aga.aag.a, ggaccactac aagaac t ga 
781 fgagacagca gcaaggtglg talgtcccl. t.glcagagg gaaclgla.g aagac gel. 
841 gLga.ca, lg.al.aclc a.cacagalc ggaacggagg cclglgl.c. g.ccac. <g 
90 1 ccgmaa.a cccgalgaga alccaagcag ct.cagcggc aa,t.aa.aa gaca ctgca 
961 ag.tag.cac acttlgtu. a.ga.ga..l ca.aga.t« aa.ataal.g aggaagctct 
1021 talccgaaga gtcttagacc ggtcact.c. tgaatatglg aa.cactcga acaccacata 
,081 autlla aacgaaggga aaagggacca clgaa.lgca ccatt.aaga tgclgcllga 

loggcaaaaatglacaacac agttatgtgl 
U41 acaaatggga gggaagug. taatmaat ggl.taaa.c 

1201 ugtccatgt ttaugtla. »^- a ^ aM aaaaatt a.c lacalcagtc 

1261 , gl „,acat <^™££Z«ea « ,ecaaau 

,321 al.gt.acat ggaaa ga » ^8 aggcacgata 
1381 agalaatac. c.glglataa Igclacata caaagtgcag acallcaaag 

[44 1 acaatctt gt.c.gtgu .aaaa -J^^ gttaal aa,c 
,501 aaataagaaa lc.gc.cca igc «g agKcama ggccggac gc 

,561 ..gtatggga «« ^ ggga g g c.ga ggcaggcgga Icacaggg.c 
1621 ggtggc-c gc«g.ag.c «»^« g J^ g , aaciccglc, clactgaaaa 
1681 gggagucga gaccagcctg gcc 6 ccagctactt gggagg cl & 

1741 tgcaaagatt ggctggacgt ^g^ g tgagctga ga tcgcgccagt 

1801 ggcagaagaa tcgcttgagc ^^^L aaaaaaaaaa aaaaaa 
1861 acactccagc ctgggtaaca gagctagact 



StO TD NO: V 



gcgg ctgccgcctc cgcctccgcg ccttaaccta ggcggcttgc cgaagatctc 
181 agccccgcgg ccgcgcgctc gccctgccct agaccagggt tgggcgcagc ggcggaggtg 
241 gcttctgggc tgcgcgagct gggagagctg ggaggcggcg atcgcagctg ggccgggact 
301 tccttcctcc accgcacggc aacaaaacaa ccctgcggca ggcactgagt gcttcgcagc 
361 tgtctgggcg agaggcacag cgatgggctc cgtgctgagc accgacagcg gcaaatcggc 
421 gcccgcctct gccaccgcgc gggccctgga gcgcaggagg gacccggagt tgcccgtcac 
481 gtccttcgac tgcgccgtgt gccttgaggt gttacaccag cctgtccgga cccgctgcgg 
541 ccacgtattc tgccgttcct gtattgctac cagtctgaag aacaacaagt ggacctgtcc 
601 ttattgccgg gcatatcttc cttcagaagg agttccagca actgatgtag ccaaaagaat 
661 gaaatcagag tataagaact gcgctgagtg tgacaccctg gtttgcctca gtgaaatgag 
721 ggcacatatt cggacttgtc agaagtacat agataagtat ggaccactac aagaacttga 
781 ggagacagca gcaaggtgtg tatgtccctt ttgtcagagg gaactgtatg aagacagctt 
841 gctggatcat tgtattactc atcacagatc ggaacggagg cctgtgttct g 



# 




TRACl genomic region: 



acttttagttgaatttctgattcctgccatcaaaagtaagtcttgcagga 

atttttagataatattaaggatttggaatttaatcctaaggattaggaga 

gctattaaaggattttgtgcatggggtgacacaagatgtttgcttttcaa 

aagatcactttagttgccatgtggataataaactggagagaggcaatgat 

ggatgcgggtagagcagttaggaactactgccattaagtcacacaagaga 

atgcagtgatttaaaataagcggtggctatggaaatagaagaaaatgagc 

atggtggctcacgcctgtaatcccagcactttgggaggccaaggcaggcg 

gatcatgaggtcaggagttcacgactagcctggccaacatggtgaaactc 

cgtctctaccaaaaatataataaaattagccgggtgtggtggcatgcgcc 

tgcaatcccagctactcaggaggctgaggcaggagaatcacttgaaccca 

ggaggcagaggttgcagtgagctgagattgcgccactgcacacttccagc 

ctgggcgacagagagagacttcatctcagaaaaaaaagaactactgagat 

acatattggaggcaggattgtgattatgcttgattcaatgtgaatgagga 

agaggaagaaatcaaggatgacttccaggtgtctagactgagctataaag 

tggatcatagtgccatttgctaaaagagagatcaaccactggaggaggct 

gctactataatgagttcattattggagacattgggctgagggtgtttatg 

tcaaatggtcagtcatgtaagctattaggctattggacatttgaatggcc 

tggggtagagataaagatgtgaaagtttttggaaccgaaatagtgacaga 

acctgtgtgatttttgagagaaagagaaagagagaaagagagagagagga 

gaagggaaaaggtcctaagacagaatcctaggatctccagcccagagcca 

gtggagaaggagactctggcaagggagaagaaacaatagccagaaagaaa 

gagggaaagtcagagtgtttccagaaggaggggatggtcagcactaacaa 

acatagttgaggggtcaagcaaaaaaaatagctgaaaagaatctattgga 

attagttacatgaacgtcaccagtgacactgataataaagcagtttttgg 

acagatggaggtggagaggttggttcagaacccagactggactgaataag 

aagtgaataattaagaaatgatgacaaaatgtagaggatcagatcaagag 

atttggccttgaagcggatatggggcaggagttgaggcataagtgggatg 

aaagggaggtttttgttttccttttgaagatgggaataactaccttttca 

tcttatttccccccccccaccgcctgccccccaccacccatgctccagct 

ccataggtctttcctttctttggttctgcctcattcactgttcccagtcc 

acgctttttcctaaatctttgaatggctcacttcttttcattattcatgg 

ctctgctcaaatgtcacttcatccaaaaattcttctctgagcttattctt 

ctcctcattgccatttactgttttatcttcttcatggctctgattatctg 

aaatgattttgttcatttgtttatggattgattacatgtatcttcctttt 

gtttgttgtttgtttttgagacagagtctcgctctgttacccacgatgga 

gtgtagtggcatggtctcggctcactgcaacctccacctcttgggtgcaa 

gtggttctcctgcctcagcctcccaagtagctgggactacacgcatgtgc 

caccacacctggctaatttttgtatttttagtacaaaaatttttactaaa 

gaaatgtatttctagtagagacggggtttcactatgttggccaggctggt 

cttgaactcctgaccttgtgatccacctgcctcggcctcccaaattgctg 

ggatttcaggcgtgagccactgcacccagcctgttttggttttttgagac 

agggtctccctctgttgcccaggctggagtgcagtggcatgatctcggct 

cactgcagcctccacctttccggttcaagcgattcttgtgcctcagcctc 

ccaagtagctcacacccagctaagttttgtatttttagtagagacagggt 



figure 



c o A 



ttcaccatgttggccaggctggtctcaaactcctgacctcaggtgatctg 
tccttcttgcctcccaaagtgctgggattacaggcgtgagccactgcccc 
ggcttggtttgttttttgagacatggtctcactctgtcgcacaggacgga 
gtgcagtagtgtgatcttggctcccgtgctcaagtgatcctcccacctca 
gcctcccaaagtgctgaaattacaggcgtgagccacggtacccggcctat 
atctcctaattaaaagtaaagcctgggtgaagtttatggcctgctaaata 
cgtacatgtattatatgcgttattatatcccatgtgttatattatatatt 
attgtatatgtgtattatatactatgtactattcttacaactgtatgtga 
atctataattatctcaaagttttgtttttgttttttaaagtaagttctgt 
gagaactgggattttgtttgcttgttgacgattgtgtcttcatcactaga 
accgagtctggcgtgcagtgggcactaaataagtcttcgtaaaaagtgta 
aattaacgcccggctaatttttgtattattagcagcgacggggtttcacc 
atgttggccaggctggtctcgaactcctgccctcaagcaggagtttcaag 
cccgcctcggcctcccaaagtgttggaattacaggcgtgggccaccgcgc 
ctggctgatcatgtttaaagggcggggtggggagcgtacaaacaacagag 
gaaatcctgagccgcagaggaaactggagatggcagggtttagcactaga 
atctctgtaggagaggtaagattggaatcctaatctccaggactctttcc 
actacccaggctatctctccattaatggactattgattggatgacagagt 
agcgatagcaccgtcttaggagacgcccaatcataggtcataggtcattt 
ttgcagcttattgtgatgacaacagtggaggatggtcttccacttcacct 
taaaagcggctgttctctgattatcattaagcatggccacgcccgcactta 
ACTTCTGACAGTGGGGAAAGCAGCTGTGTGTGATAGCTTGGAAGGTTTA 
CTGCTGCCTCAAGTCCTCTTCTCTGCAGTTGAGGTTTCAGGTTTCAATCC 
TCCCAATACCACAAGACAGAGCACGGGGCGGCTGCCGCCTCCGCCTCCGC 
GCCTTAACCTAGGCGGCTTGCCGAAGATCTCAGCCCCGCGGCCGCGCGCT 
CGCCCTGCCCTAGACCAGGGTTGGGCGCAGCGGCGGAGGTGGCTTCTGGG 
CTGCGCGAGCTGGGAGAGCTGGGAGGCGGCGATCGCAGCTGGGCCGGGAC 
TTCCTTCCTCCACCGCACGGCAACAAAACAACCCTGCGGCAGGCACTGAG 
TGCTTCGCAGCTGTCTGGGCGAGAGGCACAGCGATGGGCTCCGTGCTGAG 
CACCGACAGCGGCAAATCGGCGCCCGCCTCTGCCACCGCGCGGGCCCTGG 
AGCGCAGGAGGGACCCGGAGTTGCCCGTCACGTCCTTCGACTGCGCCGTG 
TGCCTTGAGGTGTTACACCAGCCTGTCCGGACCCGCTGTGGCCACGTATT 
CTGCCGTTCCTGTATTGCTACCAGTCTAAAGAACAACAAGTGGACCTGTC 
CTTATTGCCGGGCATATCTTCCTTCAGAAGGAGTTCCAGCAACTGATGTA 
GCCAAAAGAATGAAATCAGAGTATAAGAACTGCGCTGAGTGTGACACCCT 
GGTTTGCCTCAGTGAAATGAGGGCACATATTCGGACTTGTCAGAAGTACA 
TAGATAAGTATGGACCACTACAAGAACTTGAGGAGACAGCAGCAAGGTGT 
GTATGTCCCTTTTGTCAGAGGGAACTGTATGAAGACAGCTTGCTGGATCA 
TTGTATTACTCATCACAGATCGGAACGGAGGCCTGTGTTCTGTCCACTTT 
GCCGTTTAATACCCGATGAGAATCCAAGCAGCTTCAGTGGCAGTTTAATA 
AGACATCTGCAAGTTAGTCACACTTTGTTTTATGATGATTTCATAGATTT 
TAATATAATTGAGGAAGCTCTTATCCGAAGAGTCTTAGACCGGTCACTTC 
TTGAATATGTGAATCACTCGAACACCACATAATTTTATTAAAACGAAGGG 
AAAAGGGACCACTGAATTGCACCATTTAAGATGCTGCTTGAACAAATGGG 
AGGGAAGTTGTCAATGATTGATGGGCAAAAATGTACAACACAGTTATGTG 
TTTGTCCATGTTTATTGTTATAGTGCATTTAAAAACTGCTTTAATTTTAA 



ShQ NO- 5 



+ 



TGGTTTAAATCTGTTTTACATCCTTGAGATTCTTACACATCTAACAACA A 
^AATTATCTACATCAG^ 

^° taggt ggaggatctcgg™ 

i a a Si rGTGTAAAAAAAT ATGGAGAGTGAAACAAAGTGCAGACATTCAAA 
A^CT^I^a^^ GGGAGTTGG ^ GGAA 
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Mouse TRAC1 cDNA sequence: 

TGCGCGCGCTCCGCCTGCGCTCCACCGAGAGGCCCCGCGGCGCGGCTGGC 

CGAGCCAGGAGGCGGCGATCCGGCCTGGGCCGGGACTTCCTTCCTCCCGG 

GCGGGACAACAGAACCACCCGCAGCCAGCAGGGAGCTCCTGGCAGCTCGC 

TGAGCTAGAGCGCAAGNNTGGGCTCCCTGCTGAGCAGCGACAGCTCCAAG 

TCCGCGCCCGCCTCCGCCACCCCGCGGACTCTGGAGCGCAGCGGGGACTC 

GGAGCTGCCCATCACCTCCTTCGACTGCTCAGTGTGTCTGGAGGTGCTAC 

ACCAGCCGGTCCGGACCCGCTGTGGCCACGTGTTCTGCCGATCTTGCATT 

GCGACCAGTATAAAGAACAATAATAAATGGACATGTCCATACTGCCGGGC 

ATACCTTCCTTCAGAGGGAGTGCCCGCAACTGACATAGCCAAGAGGATGA 

AGTCAGAATACCAGAACTGTGCTGAGTGTGGAACTCTGGTTTGCCTCAGT 

GACATGAGGGCGCACATAAGGACCTGTGAGAAGTACATCGATAAATATGG 

CCCGCTGCTAGAACTTGGCGACACCACAGCAAGATGTGTATGTCCATTTT 

GTCAGCGGGAACTGGATGAAGACTGCTTGCTGGATCATTGCATTATCCAC 

CACAGATCAGAAAGGAGGCCCGTGTTCTGTCCACTTTGCCATTCACGACC 

TGATGAAAGCCCAAGTACCTTCAATGGCAGTTTAATTAGACATTTGCAAG 

TCAGTCACACTTTGTTTTATGATGATTTCATAGATTTTGATATAATTGAG 

GAAGCCATTATTCGCAGAGTGCTAGACCGCTCACTTCTTGAATATGTGAA 

TCAGTCAAACACCACATAATTTTATGACTAGGAAGGGGACCATTCACTCG 

TACCATTTAAGATGCTGCTTGAAGGACTGGAGGGGGATTGTCGACGTTTG 

ATGGAGAAACATGTACTACAGTATTACCTGCTTGTCTTTGTTATGTTGCA 

TTCAAAAACCGTGTTCATTCTGGCTTAGATCTGCCCTTACATTCTTGAGT 

CTATTAGACATTTAACCACGAGACACAGCCTCTCAGCCATTAACAGATGG 

AAGAGACACGACACAGGCTGGCTATGTGATGGAGCAGCTTCCTGTGTCCA 

TTAGTGATGTGTGTATAACGCTACATATTCCCAACTGTCATCATGGTTAG 

GCGAGAAAGCCAATCTCTGTTCCATGCTAAAAGACGGAGAAAGGAACAAA 

ATATGGACATTAARGGAAATCTGAAATGTATTCAAATTCTCATGCTCTAA 

TCTCCAATAAGGAACGTGAATAATCTTATGAAAAGGAGGAAAGGGAAGAA 

TTTGAAGT C AC CAAAAT CC AATTTAGC C AAATT ATAGTAC AT AATATAAT 

ACTGCAGC 



Mouse TRAC1 protein (3 rd frame) 
SAXXGSLLSSDSSKSAPASATPRTLERSGDSELPITSFDCSVCLEVLHQP 
VRTRCGHVFCRSCI ATS I KNNNKWTCPYCRAYLPSEGVPATDI AKRMKSE 
YQNCAECGTLVCLSDMRAHIRTCEKYIDKYGPLLELGDTTARCVCPFCQR 
ELDEDCLLDHCI IHHRSERRPVFCPLCHSRPDESPSTFNGSLIRHLQVSH 
TLFYDDFIDFDI IEEAI IRRVLDRSLLEYVNQSNTTFYD 
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E1: ubiquitin-activating enzyme, with a major isoform 
that may work broadly 

E2: ubiquitin-conjugating enzyme, a class of -14 
enzymes, 



interacts with E3 



E3: ubiquitin ligases, a broad and growing group of 
activities that promote addition of ubiquitin to specific 
proteins 

Proteasome-a 26S complex containing a 19S lid and 
base that mediates ATP- and ubiquitin-chain-dependent 
binding of substrates and a 20S catalytic core with three 
known proteolytic activities. 
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: TR^CI Ugase Activity 
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Transfect PhoenixA cells 
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IP with a-Flag ab 



Wash 2x 



Ubiquitin ligase assay 
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• The following expression plasmids were generated : 

pEFnig/Ring finger point mutants: H54A, C75A, C37.40A, H54C57A, C72.75A 
pEFnig/Myristylation site mutant: G2A 
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